Methylene blue abolishes aortal tone impairment induced by liver ischemia-reperfusion in a dose response manner: an isolated-perfused double-organ rat model study.
Liver ischemia-reperfusion (IR) generates remote organ reperfusion injury attributable to oxidative mediators. We tested the protective properties of methylene blue (MB) on aortal dysfunction. An ex vivo rat liver-aortal ring model was used to study the results of aortal exposure to post-ischemia (IR) hepatic effluent and its response to phenylephrine and isosorbide dinitrate in the absence or presence of increasing concentrations of MB in the effluent. Aortal incubation with IR effluents resulted in abnormal contraction. Ring's response to the vasoactive drugs was abnormally weak both during and following this exposure. Return to stabilization tone was irregular. MB (1.28 mM) best avoided overall dysfunction; 0.86 mM was partially effective, and 0.42 mM was ineffective. Nitrite/nitrate levels were similar to controls in the only IR 1.28 mM perfusate. Liver IR interferes with aortal tone and its response to vasoactive drugs, probably via oxidative interaction with nitric oxide. MB reverses these effects in a dose-dependent fashion.